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(54) Light-responding high color-rendering makeup cosmetic preparation 

(57) In order to obtain a makeup cosmetic prepara- 
tion having natural color-rendering property in response 
to intensity of surrounding light, a light-responding high 
color-rendering makeup cosmetic preparation of the 
present invention is characterized in that titanium oxide 
or titanium oxide compound, which has photochromic 
property to darken in response to intensity of irradiated 
ultraviolet ray, is coated on a surface of mica and metal 
or metal compound exists on a surface and/or inside of 
said photochromic titanium oxide coated mica and color 
of said metal or metal compound is observed as an 
object color, and wherein an observation color of said 
photochromic titanium oxide- coated mica is changed 
by emphasizing an interference color generated by 
darkening of titanium oxide layer which is made of tita- 
nium oxide or titanium oxide compound in response to 
irradiation of ultraviolet ray, and wherein at least one of 
color tone in the cosmetic preparation is given by an 
observation color of said observation color changeable 
type photochromic titanium oxide coated mica. 
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Description 

RELATED APPLICATIONS 
FIELD OF THE INVENTION 

response to intensity of surrounding light P^parabon which changes .ts color to natural observation color in 

BACKGROUND OF THE INVENTION 
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KU^on^^ the face has been generally 

aesthetic function. Such titanium oxide ooSd^te nZ^r£ * , ° 0ated m,Ca pi9ments in order t0 achieva 
flaky mica, have M^ZZ^ ^r^M^T^ ^T™ J 0 * 9 ^ iS formed on the surface ° f «™ 
generally manufactured by S STn^ 

nium dioxide on the surface of mS. a™ SETf T^f^lr S , UCh ? SU,fate ' depositin9 tita ' 
mica pigments show various colo?s?n acwrd^^h*^^?? ""^ ° f ,hUS 9enera,ed titanium 05dde coa ^ 
However, any object colors ^^SSJ^^^ 

oxide, carbon black and carmine onThe^rS ^SSSS^^^ mt ^ "Marine blue, chromium 
have develop*! the ttonL oMe eoatXS SZJtSTT^ T * anaeaMe ' Thus > m « P"*« ihvente 



SUMMARY OF THE INVENTION 
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property to darken in response to intensity of irradiated ultraviolet ray, is coated on a surface of mica and wherein metal 
or metal compound exists on a surface and/or inside of said photochromic titanium oxide coated mica and color of said 
metal or metal compound is observed as an object color and wherein an observation color of said photochromic tita- 
nium oxide coated mica is changed by emphasizing an interference color generated by darkening of titanium oxide 
5 layer, which is made of titanium oxide or titanium oxide compound in response to irradiation of ultraviolet ray, and 
wherein at least one of color tone in the cosmetic preparation is given by an observation color of said observation color 
changeable type photochromic titanium oxide coated mica. 

[001 1 ] In the present invention, it is preferable that layer thickness of titanium oxide layer, which is comprised in the 
titanium oxide coated mica in said observation color changeable type photochromic titanium oxide coated mica, is 
10 adjusted in order that color tone of the interference color that is generated by titanium oxide layer may shows different 
color with the object color. 

[001 2] It is also preferable that layer thickness of titanium oxide layer, which is compounded in titanium oxide coated 
mica of said observation color changeable type photochromic titanium oxide coated mica, is adjusted in order that color 
tone of the interference color that is generated by titanium oxide layer may shows a complementary color or color gamut 
15 in the vicinity of the complementary color of the object color. 

[001 3] It is also preferable that said observation color changeable type photochromic titanium oxide coated mica is 
a photochromic titanium oxide coated mica that reflectance of the light around long wavelength range of visible rays 
decreases in a light place and increases in a dark place. 

[0014] It is also preferable that said observation color changeable type photochromic titanium oxide coated mica 
20 comprises iron oxide or a compound which is mainly composed of iron oxide. 

[0015] It is also preferable that a percentage of titanium oxide which is compounded in titanium oxide coated mica 
of said observation color changeable type photochromic titanium oxide coated mica is 47 to 57%. 
[001 6] It is also preferable that said observation color changeable type photochromic titanium oxide coated mica is 
calcinated at 850 to 950°C. 

25 [0017] It is also preferable that an amount of said observation color changeable type photochromic titanium oxide 
coated mica is 0.1 to 30 wt%. 

[0018] It is also preferable that 1 to 30 wt% of a photochromic titanium oxide, which only changes the object color 
or lightness with light, is compounded in the makeup cosmetic preparation together with said observation color change- 
able type photochromic titanium oxide coated mica. 

30 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0019] 

35 Fig. 1 is a graphic chart showing the relation between the percentage and photochromic property of titanium oxide 
layer. 

Fig. 2 is a graphic chart showing the amount of iron oxide which is added to titanium oxide coated mica and reflect- 
ance of each wavelength in reflected interference light which is shown by the photochromic titanium oxide coated 
mica. 

40 Fig. 3 is a graphic chart showing the relation of the change of color-rendering property, which is shown by titanium 
oxide coated mica according to the amount of the activating agent to be added. 

Fig. 4 is a graphic chart showing the relation between color-rendering property and returning property of the pho- 
tochromic titanium oxide coated mica, which is calcinated at each temperature. 

Fig. 5 is a graphic chart showing reflectance of each wavelength in reflected interference light which is shown by 
45 the photochromic titanium oxide coated mica calcinated at each temperature. 

Fig. 6 is a graphic chart showing the relation of the properties of reflectance concerning titanium oxide coated mica 
in each wavelength. 

Fig. 7 is a graphic chart showing the relation of reflectance in each wavelength in the reflected light of the powdery 
foundation of the present invention. 

50 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0020] The present invention is an observation color changeable type photochromic titanium oxide coated mica 
wherein titanium oxide or titanium oxide compound, which has photochromic property to darken in response to intensity 
55 of irradiated ultraviolet ray, is coated on a surface of mica and wherein metal or metal compound exists on a surface 
and/or inside of said photochromic titanium oxide coated mica and color of said metal or metal compound is observed 
as an object color and an observation color of said photochromic titanium oxide coated mica is changed by emphasiz- 
ing an interference color generated by darkening of titanium oxide layer, which is made of titanium oxide or titanium 
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composed of various pigments having different color tone each other bC preparatlon IS 

is mainly shown in a dark place W 3 " 9ht place and color of object color 
TXtonToS 

elements such as object color and interference cJor * * by V,SUa ' observati °". *"» the 
Ecolo^S 

color changeable type T P hotoch?oS ffiXT^ surround!n 9 "8* in the case where said observation 

and. accordingly. ZJ^SZ^Z^r * Compounded in the «*™tic Preparation 

SSd as ° f eXPlanin9 PreS6nt inVenti ° n ' C ° ,0r t0ne > c -P'-entary color and photochrome property are 
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one on one. Accordingly, it is most oreferawl to?hrL P hen °">enon that corresponds to color stimulus with 

rate sensuously. Munsd coto^ten? dSSs ySflSZZTT? "* ™ M «** SyStenr 0rder to be «W 
coordinates ° f ( 6 ' * and r ° f 

8721) adopted this color system in 1958 as a mrtted of n^cI^H £ attributes of color. In Japan, JIS (JIS Z 
tern, there are 10 basic h£ and ^V^SSSSS^ ^wtt^ h ^,°S 9T 
lowish Red (YR), Green Yellow (GY), Blue Green (BG) Pumle B ilS SI ? ^ JS' Pur P |e < P >' Ye| - 



Definition of Comp le mentary Cnlnr 



mix*, color of two colors » * ^ « con*™^ cote «tw ft. 

.c^^scorr.lornor^^^ 

50 Definition of Photochromic Prn pprty 



[0030] a" SIS? fu-x'^!' 0 "' P hotoch r omi c Property was studied as follows. 



K3U was 6 •* 59 ° f P ° Wder in 2 8 by 4 5 Cm anSU,ar medi - P |a * was molded by the pressure under 

adjusted in orderthat intensity of ulfravUeTray^ r^pectvely. Heights of them are 

manufactured by TORAY). av.oiet ray may become 2mW/cm by an ultraviolet ray intensity meter (SUV-T type 
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[0032] In actual measurement, 

(1) The sample left for 10 hours at room temperature in a dark place was measured by a colorimeter (CM-1000RH 
manufactured by MINOLTA). 

5 (2) The color that the sample was darkened by irradiating said ultraviolet ray for 30 minutes was measured in the 

same manner. 

(3) The color that the irradiated sample was left for 3 hours at room temperature in a dark place was measured in 
the same manner. Photochromic property is 

70 7=iA^20 and 

when color difference A E of (1) and (2) is defined as A and, color difference A E of (1) and (3) is defined as B. 

15 

[0033] In case of satisfying such conditions, lightness is changed by photochromic property when A E is less than 
1 0, as change of color tone by intensity of light. And it is possible to see the change of hue along with lightness by pho- 
tochromic property when A E is 10 or more. Consequently, 10 or more of A E means high color-rendering property. 
[0034] In this specification, the photochromic titanium oxide coated mica means the observation color changeable 
20 type photochromic titanium oxide coated mica by irradiation of light without otherwise stated. Also, the conventional 
photochromic titanium oxide means the photochromic titanium oxide that color tone of the observation color seldom 
change by irradiation of light and lightness changes mainly. 

[0035] In here, methods for manufacturing observation color changeable type photochromic titanium oxide coated 
mica pigment that is used preferably in the present invention will be explained. 

25 

Manufacturing Method of Observation Color Changeable TvpePhotochromic Titanium Oxide Coated Mica Pigment 

[0036] As the method for obtaining the observation color changeable type photochromic titanium oxide coated mica 
pigment, mica, titanium oxide and one or more of metal or metal compound comprising metal or metal compound, 
30 which may be a photochromic property activating agent, exist together. These metals are calcinated in the condition of 
coexistence. 

[0037] In here, it is preferable that an amount of the photochromic property activating agent is 0.1 to 1 0% and cal- 
cination temperature is 750 to 950°C. 

[0038] As such manufacturing method, it is possible to give photochromic property to titanium oxide, and to com- 
35 bine mica, titanium oxide and at least one of metal or metal compound. 

[0039] It is preferable that mica and titanium oxide are in the state of titanium oxide coated mica, which forms tita- 
nium oxide layer on mica layer. 

[0040] In the manufactured observation color changeable type photochromic titanium oxide coated mica, the object 
color of the pigment is given by the metal or metal compound, which exists on the surface and/or inside of titanium oxide 
40 coated mica. Namely, when iron or iron compound, cobalt or cobalt compound, nickel or nickel compound and copper 
or copper compound exists on the surface and/or inside of titanium oxide coated mica, the object color becomes yel- 
lowish orange, purple, yellow green and reddish brown, respectively 

[0041 ] Examples of the metal which are generally used to give photochromic property in titanium oxide include iron, 
chromium, copper, nickel, manganese, cobalt and molybdenum and metal powder itself or salts thereof such as sulfate, 

45 chloride, nitrate and acetate, oxide thereof and hydrate thereof. 

[0042] The object color of the observation color changeable type photochromic titanium oxide coated mica pigment 
is also given by these metals or salts thereof, oxide thereof and chloride thereof those are used as the photochromic 
property activating agent. Therefore, it is not always used no matter what kind of activating agents. It is preferable to 
select the activating agent according to the color to be applied to the pigment. For example, red iron oxide, yellow iron 

so oxide and black iron oxide are selected in the case where object color of yellowish orange is required. 

[0043] It is possible to manufacture the observation color changeable type photochromic titanium oxide coated 
mica that is used preferably in the present invention by satisfying the required conditions mentioned hereinbefore. Color 
tone of observation color in the manufactured observation color changeable type photochromic titanium oxide coated 
mica pigment changes by irradiation of light, and in particular, ultraviolet ray. 

55 [0044] In addition to said photochromic titanium oxide coated mica, water, powders, oils, surfactants, lower alco- 
hols, polyhydroxy alcohols, humectants, antiseptics, polymers, antioxidants, ultraviolet absorbents, fragrance, various 
drags and the like may be compounded in the makeup cosmetic preparation of the present invention within the qualita- 
tive and quantitative range that color-rendering property in response to the light condition of the present invention is not 
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He PcS^X^^^ h the , mak8UP C ° SmetiC Preparati0n ° f the P—nt inven- 

inorganic powders sucn as teol^ 1 Z. ♦ Preparation, can be listed. Examples of the powder include- 

5 magnesium SE5?££ ^^^"SSTt^ "F* Ph, ° 9 ° Pite ' SynthetiC mica - ve ™<^ 
metal tungstate. magnesium, 2ta zeoHte btium suited ^J^,"^,"*^ S,,iCate ' "Wrtm. silicate, 
phate. fluorine apatite, hydro^ a^^TZ^^^c^^'" Ca ' Cined 9ypsum ' ca,cium P^- 

stearate); organic powders such^poSe S "'^^ (f "cmynstate. calcium palmitate. and aluminum 
polystyrene powder, copolymer £57? Z a^acrvK^! P 0 '^^^ 1 ^ P°«der, 

»« tetrafluoride powder, and cellulose powder nomanl IwJZT ? ' b u enz0 9 uanamina ^sin powder, polyethylene 
red pigments such as iron Z^r^SZ^^^^i^^ d ' 0xide and 2inc °* d * '^"ic 
ganic yellow pigments such as yellow ironS and S JJ^STZ P ' 9mentS SUCh 35 ^ 03dde : inor " 
black, and low-order titanium oxide inoraanS ^oi?^^ 9 h 80 P ' 9mentS Such as b,ack iron oxide - ca *on 
Pigments such as chromium ^J^S^^^ISR^ -"2 C ° ba ' t Vi °' et: in ° r9ani ° 9reen 
'5 rine blue and iron blue; pearl pigments such ffifiZl ^lL i ^ b,ue p ' 9ments as ultra ™- 
titanium oxide coated fate. co.or ^ T'^ °"* ^ bismuth chloride, 

ments such as aluminum powder aS ^StSS JStESSSf^SJ* ^ flake: ^ P 0 ^* 
Red No.228. Red No 405 T Oranae Nc STSSf v 9 "? 8 SUCh 38 RedNo2 02. RedNo.205, RedNo.220. 

pigments based on ^oTT^^^^'^Z T° 5 ' i ™™ and Blue No - 404 = 

Red No.401. Orange No.205. Yellow^^^^^^ Red No 227 - 

as chlorophyll and p-carotene. e Na 1 ' and natural coloring matters such 

oil. camellia oil. macadamia nut oil. S oii oliv oi 2Lr 2m£S? . ! '."f lude: ,quid fats and oi| s such as avocado 
and oils such as coconut oil. hydrogented'coSnut o^ 2 m ^^f**"* 3nd 9 ' yCeryl triocta "oate; solid fats 
genated castor oil; wax such as , bSSTeSS a SI SZfS 1110 * ™ Bnd ^ 

hydrogenated; hydrocarbons such as liquid paraffin ^ .' spermaceti - lanolin 'anolin 

talhne wax; higher fatty acids such as S^ddSJSJSS ~T * f" 6 ' petrolatum - a <* mycrocrys- 

hydroxystearic acid, isostearic add l^SSlS^^^'? ff * add> behenic acid ' oleic acid - 1 2 " 
stearyl alcohol, behenyl alcohol oleyTaSnoT Tn^ZZ 5 1 h f e ; alcohols such a * 'auryl alcohol, cetyl alcohol. 
Phytostero. and isosteary. 32* 2L?£ ^^uTaf^S^f Z^™* *W cholestero 
butyl stearate.decyloleate. ethylene ^SS.TT!' ^ octanoate - 2-octyldodecyl myristate. 

Idpropane triisostearate. mSSlSS^^l^^^- T™***™* trioctanoate. trimethy- 
acetate and amyl acetate; and SlSlShSSiS^ tr octanoate - triisostearate. ethyl acetate, butyl 

polysiloxane. L.ethyl.^S^^SS" 8 ' rnethylpheny. polysiloxane, methyl hydrogen 
networkand silicone rubber Oils ^nSed^*^^^^ ^ SlllCOn resins formin 9 t^ee-dimensional 
in the makeup cosmetic ^^T^^SS ^ * W ' th ° ne or ™° 

soaps such as soap base and sodium ZS!^^S^^^J^ T*"* inC ' Ude: faHy aCid 
as triethanolamine polyoxyethylene (short^ ^ T ' aUryl SU ' fate: a,kyl etner sulfate su <* 

sodium N-lauroyl sarcosinate; hfghe JSLSS^SSS ^? m SU,fate: ^ SarC0Sina,e such as 
esters such as POE stearylei,J rph^^^^^^^^ N ^ N - ma %' taurate; phosphate 
2 ene sulfonate such as sodium <WeSbSSJS3S^N^2 t d, ; 2 - sod,urn e %'" a *yl suHbsucdnate; alkylben- 
mate; higher fatty acid ester suS^Z^S^T^ N - ac y | ; L -9 lutamate s such as disodium N-stearoyl-L-gluta- 
turkeyredoil; POE a.ky.Ter 2£ TpOE X ^5X2^^ SUfete: Such as 

fonate. secondary alcohol sum^SZ ^lZit^^^ -^^ hi9her fatty acid ester 

ditriethanol-amine N-palmft^asparS; ^ anTsS!^ JaSlnale ^ *"* monoetha "o' amide succinate. 

so Shloridtd^Sd?^ «* as stear, trimethytammmo- 

as cetylpyridinium chloride; alkyl 3em^arv L mo „^ Ch '° ride; a ' M pyridinium salts such 
satts. dialkylmorpholinium sa.^ Pol 

add derivatives, benzalkonium cn,on*e ^ fatty acid derivati -. a ^' a 'coho. fatty 
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acid esters such as propylene glycol monostearate; hydrogenated castor oil derivatives and glyceryl alkyl ether. 
[0051] Examples of hydrophilic nonionic surfactants include: POE sorbitan fatty acid esters such as POE sorbitan 
monostearate; POE sorbitol fatty acid esters such as POE sorbitol monooleate; POE glyceryl fatty acid esters such as 
POE glyceryl monoisostearate, POE alkyl ethers such as POE stearyl ether and POE cholesteryl ether; POE alkylphe- 

5 nyl ethers such as POE nonylphenyl ether; pluaronics such as Pluronic; POE • polyoxypropylene (shortened as POP in 
the following) alkyl ethers such as POE • POP cetyl ether; tetra POE • tetra POP ethylenediamine condensations such 
as Tetronic; POE hydrogenated castor oil derivatives such as POE castor oil and POE hydrogenated caster oil; POE 
beeswax • lanolin derivatives, alkanolamide, POE propylene glycol fatty acid ester, POE alkylamine, POE fatty acid 
amide, sucrose fatty acid ester, POE nonylphenyl formaldehyde condensation, alkylethoxydimethylamine oxide and tri- 

10 oleyl phosphate. 

[0052] The present invention is not restricted to the surfactants mentioned hereinbefore. It is possible to compound 
one or more of these surfactants optionally in the makeup cosmetic preparation of the present invention. 
[0053] Available form of makeup cosmetic preparation in the present invention is not particularly restricted and var- 
ious forms can be adopted according to each purpose. For example, make-up base, foundation, face powder, cheek 
15 powder, lipstick, mascara, eye shadow, eye liner and the like can be adopted. 

[0054] The preferred embodiments of the present invention are explained in detail as follows. 
[0055] The light-responding high color-rendering makeup cosmetic preparation of the present invention shows use- 
ful light-responding property by the photochromic titanium oxide coated mica to be compounded. Accordingly, it is 
important to study the properties of the pigment to be compounded. 

20 

Study in Laver Thickness of Titanium Oxide Laver 

[0056] The interference color produced by titanium oxide coated mica is determined by thickness of titanium oxide 
layer, which is laminated on mica. For example, in the case where the ratio of titanium oxide layer with respect to mica 
25 whose average particle diameter is 20 jim and which becomes a nucleus of titanium oxide coated mica, is about 30%, 
about 40%, about 47%, about 50% and about 55%, the interference color becomes white, yellow, red, blue and green, 
respectively. 

[0057] Mixing 1 wt% of iron oxide with titanium oxide coated mica that titanium oxide layer is coated on mica having 
20 \im of average particle diameter in several ratios and calcinating the mixture at 900°C, thereby yielding the pigment 
30 having reddish orange object color. The pigment was used as a sample and influence on photochromic property due to 
the ratio of titanium oxide layer of said titanium oxide coated mica was studied. 

[0058] The relation between the ratio of titanium oxide layer of said titanium oxide coated mica and photochromic 
property is shown in Fig. 1 under the definition of photochromic property mentioned hereinbefore. 
[0059] As is clearly shown in Fig. 1 , it was not observed satisfactory photochromic property in the case where the 
35 ratio of titanium oxide layer was 45%. Photochromic property was low in the case where the ratio of titanium oxide layer 
was 60%. High photochromic property was shown in the case where the ratio of titanium oxide layer was about 50%. In 
this ratio of titanium oxide layer, the color of interference light becomes blue to red purple to red and nearly complemen- 
tary color with the object color of the pigment. 

[0060] The reflected light mixing a transmitted interference light and a reflected interference light at titanium oxide 
40 layer becomes white in the case where ultraviolet ray is not irradiated in the observation color changeable type photo- 
chromic titanium oxide coated mica pigment having about 50% of titanium oxide layer used in this test. The reflected 
light on the surface of mica also becomes white. The interference light that is produced between the reflected light on 
the surfaces of titanium oxide coated mica and titanium oxide becomes white in the composition of titanium oxide 
coated mica used in this test. And, the color of this pigment becomes bright reddish orange because the metals such 
45 as iron oxide, which have the reflected light of reddish brown on the surface of titanium oxide are combined in this pig- 
ment. 

[0061] The reflected light on the surface of mica is white in case of irradiating ultraviolet ray on this pigment. How- 
ever, only the reflected interference light is produced because photochromic property is given in titanium oxide layer. 
Namely, the transmitted interference light was absorbed into titanium oxide layer since color tone of titanium oxide layer 
so changes to gray or black. 

[0062] Accordingly, the interference light that is produced between the reflected light on the surfaces of titanium 
oxide coated mica and titanium oxide becomes blue to red in said pigment. A whole of pigment shows dark or blackish 
red purpje to blue together with reddish orange, which is the reflected light of iron oxide. 

[0063] Consequently, hue and lightness change in response to intensity of light in this pigment. The pigment shows 
55 bright reddish orange in the place where intensity of light is weak, while it shows dark or blackish red purple to blue in 
the place where intensity of light is strong. 

[0064] Therefore, in order to direct high color-rendering property by compounding these pigments in the makeup 
cosmetic preparation, it is proper that: the object color of titanium oxide coated mica is adjusted to the color tone to be 
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ZS. beca^P^ «o commentary color of the object co,or or the vicinity 

obtained. The difference of SrtS XX ^ ,° f P-Perty. 2 

EE? wrth M the consideration of color tone ™^*££25T ayer can be determined 

BE* PhoS^p^^^^ ' h ° W P r Chr ° miC Pr0Perty and » e Mentioned def- 

duce the interference light Se o^o t? ne Sch s simi ar 2l!£. T° ? ^"IT 0d * * de,6rmined to ^ 
this test, the ratio of titanium oxideTaJe tZ^SI^Sl £*l I "7*™ M miCa USe in 
erty shows nothing but A E - 5 and on vtiaSiess? t S corresponds to such color tone. Its photochrome prop- 
the interference^^ ^ 

Study in Amount of Photnchmmir Pr^, v Activating A^rrt 

mic titanium oxide coated mica was prepaid accordlnc. to thT^ ° A " ° bser ^ at,on «*» changeable type photochro- 
photochromic property activating ^SS^S^S^! above-mentioned method, i.e.. by using iron oxide as the 
the mixture at 900°C. The «££ thu obteS Z^ lT^™™ ?"* * 51 : 49 10 57 : 43 and ca,cinati "9 
whose interference color was blue ^^X^^^^^^^^ nMf ^^ 
to be added to titanium oxide c^t* mUTe SiS^SES^ T ^ Which WaS the activatin 9 a ^ 
within the range between 0. 1 to 1 0w£ tha un e oSa^Z^ J,° t,tan,Um ^ COated mica was <*™»« 
^showed favorable photochromTp^^^ 

tone is evaluated on the premise ^Z^ureT^lZ^ "J**"* ^ the col °' 

bare skin. The cosmetic preparation that SadS^ aSn Si o? P preparation - whicn etches color of 

S ethe„ 

^ect^ 

~c^ 

[0071 J » is understood that photochmm TT" ™ S ^ " Sh ° Wn h ^ 3 " 
3S in Fig. 3. Therefore, it is observed that the cosmSrpS^ to am0Unt of iron oxide as show " 

rable photochromic property in* Tele wherT me 1*2 ° 1 10 " "** 0f iron oxide shows fav °' 

aration such as a foundation In £££ the ^Z^ST*? " ^T^™"* P re P- 
high photochromic property. Preparat.cn wh.ch ,s added 0. 1 to 1 .5 wt% of iron oxide shows 

high photochromic property ma cttin wilS ^SS^lirS^^/ 1 ^ cos ™«c preparation having 
agent, to titanium oxide coated mica * 9 ^ 18 a P h °t°chromic property activating 

Study in Calcinat ion Tem pamtMn* 

oxide laye, »as 50% and „hos 8 < "° < " ! C0Me<l mlca "*° Ee "*> 01 *"*«" 



40 



BNSDOCID: <EP 0998901 A1J_> 



EP 0 998 901* A1 



was applied on aketo paper of black substrate. As shown in Fig. 5, reflectance of reflected interference light increases 
with rising of calcination temperature. In particular, reflectance of reflected interference light having wave length more 
than 550 nm increases drastically in the case where calcination temperature is over 850°C. It is seemed that the reason 
for changing blue to red in reflected interference light is because a combined body with iron oxide is favorably formed 

5 on the surface of titanium oxide coated mica in the case where calcination temperature is 850°C or more. 

[0076] From the result of Fig. 5, it may be estimated that lightness of photochrome titanium oxide coated mica cal- 
cinated at 850°C or more increases and reddish orange is shown under fluorescent light of indoor. Also, it also may be 
estimated that lightness of titanium oxide coated layer decreases and the observed color tone favorably changes to red 
purple with red nearly blue by photochrome property under sunlight. 

10 [0077] Judging from the result of the tests concerning color-rendering property and returning property of Fig. 4, it 
is preferable that calcination temperature is 850 to 950°C in order to obtain the makeup cosmetic preparation having 
high color-rendering property in response to surrounding light condition. 

[0078] In considering the viewpoint hereinbefore, the pigment tat 0.3 to 2.0 wt% of the photochrome property acti- 
vating agent is added to titanium oxide coated mica whose ratio of titanium oxide layer is 47 to 57% and calcination tem- 
15 perature is 850 to 950°C, seems to be effective. 

Study in Responding Property with respect to Surrounding Light Condition of Titanium Oxide Coated Mica 

[0079] An observation color changeable type photochromic titanium oxide coated mica was prepared according to 
20 the above-mentioned method, i.e.. by using 1 wt% of iron oxide as a photochromic property activating agent and tita- 
nium oxide coated mica whose ratio of titanium oxide layer was about 50% and whose interference color was blue and 
calcinating the mixture at 900°C. Properties of reflectance shown under various light conditions in the obtained titanium 
oxide coated mica were measured. This result is shown in Fig 6. 

[0080] Judging from the result of Fig. 6, it is found that reflectance around long wave range 500 nm or more of vis- 
25 ible light increases under dark environment such as white fluorescent light. On the contrary, it is found that reflectance 
of long wave range decreases under bright environment such as sunlight. Accordingly, it is possible to obtain a makeup 
cosmetic preparation having natural and high color-rendering property in response to surrounding light condition by 
compounding such pigment into the cosmetic preparation. 

30 Study in Amount of Photochromic Titanium Oxide Coated Mica to Cosmetic Preparation 

[0081 ] A photochromic titanium oxide coated mica was actually compounded into a cosmetic preparation. Then, the 
properties of the cosmetic preparation were tested. A foundation was manufactured by the titanium oxide coated mica, 
which was used in test of Fig. 6. The influence on the cosmetic preparation due to the amount of the photochromic tita- 
35 nium oxide coated mica was tested. 

[0082] The ingredients excluding the photochromic titanium oxide coated mica, which was compounded in the 
manufactured foundation were shown in TABLE 1 . Unit of amount is shown by wt%. 



TABLE 1 



Ingredients 


Amount 


Talc 


14 


Sericite 


24 


Kaolin 


10 


Globular nylon powder 


2 


Globular PMMA powder 


4 


Boron nitride powder 


1 


Polyehter denatured silicone 


0.5 


Sorbitan sesquiisostearate 


1 


Liquid paraffin 


3 


Dimethylpolysiloxane 


1 


Petrolatum 


2 
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TABLE 1 (continued) 



10 



Ingredients 


Amount 


2-Ethylhexyl 4-methoxycinnamate 


2 


Glyceryl triisooctanoate 


0.5 


Mica 


Balance 


Antiseptic 


Q.S. 


Fragrance 


Q.S. 



wt% and 10 wt% of the conventional i oSe w* dtinTa WhiCh oon * ,oun * 3 

[0085] The foundations of Manufacturing ExampS ?t 6 and cZn^« ? 1 3nd 2 ' res P ective| y- 

persons of professional panel. Items for tea , SnLSrtn^ ?S * P k ! f mp ' 6S 1 and 2 were tested b * 10 
(weather: fine) and no sombernessTndoors ^Parency ,n f,n,sh. natural finish, no whiteness in outdoors 

[0086] Evaluation was graded according to the criteria as follows. 

Very Excellent ® : 9 or more persons felt very excellent 
Excellent O : 7 to 8 persons felt very excellent 
Slightly Excellent a : 4 to 6 persons felt very excellent 
Almost No Effect X : 3 or less persons felt very well 

[0087] The result of this functional test is shown in TABLE 2. 



TABLE 2 



Man. Ex. 1 


Amount 
0.1 wt% 


Transparency 

L ® 


Finish 
O 


Outdoor: No White- 
ness 


Indoor: No Somber- 
! ness 


Man. Ex. 2 


3wt% 


© 


© 


© 
© 


o 
© 


Man. Ex. 3 


10wt% 


© 


© 


© 


© 


Man. Ex. 4 


20wt% 


n ® 


O 


® 


© 


Man. Ex. 5 


30wt% 


o 


O 


o 


o 


Man. Ex. 6 


35wt% 


o 


A 


o 


o 


Comp. Ex. 1 
Comp. Ex. 2 


3wt% 
10 wt% 


A 

o 


o 
o 


© 
© 


X 
X 



35 



40 



45 



50 



55 



P~™m^ 

almost all persons answer that the <^rS ^2^^ W ,n particular - 
within the range of 3 to 10 wt%. are espec^y3ST C ° mpr,S,n8 the P 1 ^ 1 ™™ trtanium oxide coated mica 
[0089] Judging from these answers, it is observed that the effert fr>r « 

sufficiently in the case where the amount of the XSnramto fl^^JKST? SOmberness was ** obtained 
because that manufacturing examples werefou^atS ^ Z\* T° °' ^ ™ S Was 

[0090] On the other hand, the cosmetc preparations comprising the conventional photochrome titanium oxide. 
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were not so bad in evaluation as a whole. However it is difficult to evaluate the cosmetic preparations compatible with 
surrounding light condition. In particular, there is defective evaluation such as lacks of transparency in finish and somb- 
erness indoors. 

5 Study for Compounding with Conventional Photochromic Titanium Oxide 

[0091] The present inventors tested to obtain the cosmetic preparation, which mixes the photochromic titanium 
oxide coated mica and the conventional photochromic titanium oxide. The makeup cosmetic preparation of Manufactur- 
ing Example 2 in accordance with the present invention, which shows favorable results in the test hereinbefore, was 

10 used as the subject for comparison. 

[0092] To the above-described ingredients, which comprised 3 wt% of the photochromic titanium oxide coated mica 
in advance were added 1 wt% of the conventional titanium oxide. The makeup cosmetic preparation which compounds 
1 wt%, 5 wt%, 10 wt%, 20 wt%, 30 wt%, and 32 wt% of said conventional titanium oxide comprising the photochromic 
titanium oxide coated mica was defined as Manufacturing Examples 7, 8, 9, 10, 1 1 and 12, respectively. 

15 [0093] Functional test was effected to 1 0 persons of professional panel. Test method, items for the test and criteria 
thereof were the same ones as shown in the result of TABLE 2. 
[0094] The result of this functional test is shown in TABLE 3. 



TABLE 3 





Amount of PC TiO 


Transparency 


Finish 


Outdoor: No 
Whiteness 


Indoor:: No Somb- 
erness 


Man. Ex. 2 


0wt% 


® 


® 


O 


® 


Man. Ex. 7 


1 wt% 


® 


® 


® 


® 


Man. Ex. 8 


5wt% 


® 


© 


® 


® ! 


Man. Ex. 9 


10wt% 


® 


© 


® 


® 


Man. Ex. 10 


20 wt% 


® 


® 


® 


® 


Man. Ex. 11 


30wt% 


I o 


o 


® 


® 


Man. Ex. 12 


32wt% 


A 


A 


® 


® 



35 [0095] As a result of TABLE 3, the makeup cosmetic preparation that the photochromic titanium oxide coated mica 
and the conventional photochromic titanium oxide were mixed, receives higher evaluation than the cosmetic prepara- 
tion comprising only the photochromic titanium oxide coated mica. In Manufacturing Example 2, which obtained favora- 
ble evaluation in the test hereinbefore, the answers that the cosmetic preparation was felt whiteness outdoors, were 
particularly increased as compared with the cosmetic preparation, which further comprised conventional photochromic 

40 titanium oxide. 

[0096] The result also shows that the makeup cosmetic preparations of the present invention which compound 1 to 
30 wt% of the conventional photochromic titanium oxide were excellent in every items in the case where the photochro- 
mic titanium oxide coated mica was mixed with the conventional photochromic titanium oxide. In particular, almost all 
persons answered that the cosmetic preparations, which compound 1 to 20 wt% of the conventional photochromic tita- 

45 nium oxide, were very excellent. 

[0097] However, some panels answered that the cosmetic preparation, which compound 1 wt% of the conventional 
photochromic titanium oxide was short of hiding ability. On the contrary, many persons answered that transparency was 
lost and its finish was unnatural due to high hiding ability in the case where 30 wt% or more of the conventional photo- 
chromic titanium oxide was compounded. Accordingly, it is preferable that 1 to 30 wt%, and more particular, 5 to 20 wt% 

so of the conventional photochromic titanium oxide is compounded in the cosmetic preparation of the present invention 
together with the photochromic titanium oxide coated mica. 

[0098] Judging from the studies mentioned hereinbefore, it is found that the foundation, one of the light-responding 
high color-rendering makeup cosmetic preparation of the present invention shows natural color-rendering in response 
to surrounding light condition according as follows. Namely, a photochromic titanium oxide coated mica pigment is man- 
55 ufactured by adding 0.3 to 2.0 wt% of iron oxide to titanium oxide coated mica whose ratio of titanium oxide layer is 47 
to 57 under 850 to 950°C of calcination temperature. A cosmetic preparation comprises 0.1 to 30 wt% and, more par- 
ticular, 3 to 10 wt% of said pigment, and further comprises 1 to 30 wt% and, more particular, 5 to 20 wt% of the con- 
ventional photochromic titanium oxide. 



11 

BNSDOCID: <EP 0998901 A1J_> 



EP 0 99*901 A1- 

by^i NeXt ' Preparati ° n 6Xamp,es of the makeu P cos ™*ic preparation will be described. Unit of 

Preparation Example 1 
Powdery Foundation 
[0100] 



amount is shown 



10 





1 . Photochrome titanium oxide coated mica 


10 




2. Conventional photochromic titanium oxide 


8 


15 


3. Talc 


15 




4. Sericite 


25 




5. Iron oxide 


5 


au 


6. Spherical nylon powder 


2 




7. Spherical PMMA powder 


4 




8. Boron nitride powder 


1 


25 


9. Mica 


Balance 


10. Polyether modified silicone 


0.5 




11. Sorbitan sesquiisostearate 


1 




12. Liquid paraffin 


3 


30 


13. Dimethylpolysiloxane 


1 




14. Petrolatum 


2 




15. 2-Ethylhexyl 4-methaxycinnamate 


2 


35 


16. Glyceryl triisooctanoate 


0.5 


1 7. Antiseptic 


QS. 




18. Fragrance 


Q.S. 



40 



45 



50 



[0101] The ingredients 1 to 9 were mixed in uniform. The ingredients 10 to 18 heated and di^nh/AH \n a ^n, fl 

zz^^^zzz%zr°° *"- ,n """^ Examp " 1 - * *™ » 0** 

Preparation Example 2 
Oil based Foundation 
[0103] 



55 



1 . Photochromic titanium oxide coated mica | 10 | 
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(continued) 


2. Conventional photochromic titanium oxide 


10 


3. Zinc oxide 


8 


4. Iron oxide (red) 


2 


5. Iron oxide (yellow) 


4.7 


6. Iron oxide (black) 


0.3 


7. Solid pareffin 


10 


8. Petrolatum 


15 


9. Almond oil 


7 


10. Liqid paraffin 


30 


11. Solbitan sesqui oleic acid ester 


3 


12. Fragrance 


Q.S. 


13. Antiseptic, Antioxidant 


Q.S. 



20 

[0104] The ingredients 3 to 6 were mixed and pulverized. The ingredients 1 and 2 were added thereto and both 
were mixed more uniform. The ingredients a part of 10 and 11 were added thereto and both were mixed in uni- 
form.(obtain the powder part) The ingredients the rest of 10, 7 to 9,12 and 13 were mixed by heated and dissolved. The 
powder part were added thereto and both were cooled down to 40°C with dispersing well. An oil based foundation was 
25 obtained by filling the mixture into a container. The oil based foundation obtained by Preparation Example 2 also ren- 
dered the color close to bare skin in response to surrounding light condition. 

Preparation Example 3 
30 Oil-in-Water Emulsion Foundation 
[0105] 



1 . Photochromic titanium oxide coated mica 


5 


2. 1 ,3-Butylene glycol 


7 


3. Glycerine 


3 


4. Bentonite 


1 


5. Potassium hydroxide 


0.2 


6. Triethanolamine 


9 


7. Purified water 


Balance 


8. Titanium dioxide 


9 


9. Iron oxide 


4 


10. Spherical silica powder 


7 


1 1 . Dimethylpoiysiloxane 


10 


12. Liquid paraffin 


8 


13. Glyceryl monostearate 


1 


14. Polyoxyethylene sorbitan monostearate 


0.8 


15. Cetyl alcohol 


1 


16. Antiseptic 


Q.S. 
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(continued) 



1 7. Fragrance 



Q.S. 



5 [0106] The ingredients 2 to 7 were dissolved in uniform. The ingredients 1 to 1 0 were mixed oulveri^ in a H>«,«,. Q 
and dispersed. The ingredients 1 1 to 17 heated and dissolved were added thereto to J ^ n„ , P ' 
foundation by filling the mixture into a container. Tne foundatiSSnX Pre^^^^ 
color close to bare skin in response to surrounding light condition. rendered the 

10 Preparation Example 4 

Water-in-Oil Emulsion Foundation 

[0107] 



75 





1 . Photochromic titanium oxide coated mica 


10 


20 


2. Spherical nylon powder 


2 




o I its fill im riirwiria r\ ff> /-» i-\r* ^ «-J ..jil — :i : 

u - 1 iianiurn uiuxiae processed with silicone 


10 




4. Iron oxide processed with silicone 


5 


25 


5. Sericite processed with silicone 


1 




6. Mica processed with silicone 


1.5 




7. Talc processed with metallic soap 


5.5 




8. Purified water 


Balance 


30 


9. Sodium hydroxymethoxybenzophenone sulfonate 


3 




10. Glycerine 


10 




11. Dipropylene glycol 


5 


35 


12. Decamethylcyclopentasiloxane 


10 


13. Liquid paraffin 


3 




14. Methylphenyl polysiloxane 


1 




15. Silicone resin 


5 


40 


16. Sorbitan monoisostearate 


2 




17. Polyoxyethylene modified silicone 


0.5 




18. Antiseptic 


Q.S. 


45 


19. Fragrance 


Q.S. 



0108] The ingredients 12 to 19 were mixed and dissolved in uniform. The ingredients 1 to 7 were mixed oulverizari 
.n advance, and dispersed. The ingredients 8 to 1 1 mixed and stirred were added thereto ar^lS^Sa 
so 7 T emuls,on foundation filling the mixture into a container. The foundation obtained by Ration Examo le 4 
so also rendered the color close to bare skin in response to surrounding light condition ^reparation Example 4 



55 
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Preparation Example 5 
Water-in-Oil Emulsion Foundation 
5 [0109] 





1 . Photochrome titanium oxide coated mica 


10 


10 


2. Globular nylon powder 


2 




3. Conventional photochromic titanium oxide processed with silicone 


10 




4. Iron oxide processed with silicone 


5 


15 


5. Sericite processed with silicone 


1 




6. Mica processed with silicone 


1.5 




7. Talc processed with metallic soap 


5.5 . 


20 


8. Purified water 


Balance 


9. Sodium hydroxymethoxybenzophenone sulfonate 


3 




10. Glycerine 


10 




1 1 . Dipropylene glycol 


5 


25 


12. Decamethylcyclopentasiloxane 


10 




13. Liquid paraffin 


3 




14. Methylphenyl polysiloxane 


1 


30 


15. Silicone resin 


5 


1 6. Sorbitan monoisostearate 


2 




17. Polyoxyethylene modified silicone 


0.5 




1 8. Antiseptic 


Q.S. 


35 


19. Fragrance 


Q.S. 



[01 1 0] The ingredients 1 2 to 1 9 were mixed and dissolved in uniform. The ingredients 1 to 7 were mixed, pulverized 
in advance, and dispersed. The ingredients 8 to 1 1 mixed and stirred were added thereto and emulsified to obtain a 
40 water-in-oil emulsion foundation filling the mixture into a container. The foundation obtained by Preparation Example 5 
also rendered the color close to bare skin in response to surrounding light condition. 

Preparation Example 6 

45 Face Powder 

[0111] 



1 . Photochromic titanium oxide coated mica 


15 


2. Sericite 


10 


3. Globular powder of organopolysiloxane elastomer 


5 


4. Boron nitride 


20 


5. Iron oxide 


3 
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(continued) 





6. Magnesium carbonate 


3 




7. Talc 


Balance 


5 


8. Spherical aluminum powder 


4 




9. Squalane 


2 




10. Glyceryl trloctanoate 


3 


10 


11. Sorbitan sesquioleate 


1 




12. Antiseptic 


Q.S. 




13. Fragrance 


Q.S. 



15 



Em L Jl a^°SL m,X6d and P u,verized - ^~ ne ingredients 9 to 13 were mixed in advance were 

added thereto and both were m,xed and stirred. A face powder was obtained by filling the mixture into a container T^e 
face powder obtained by Preparation Example 6 rendered the color in response to surrounding light 3 ion' ie 
bright in a dark place and inhibiting whiteness properly in a light place. conaroon, i.e. . 

20 Preparation Example 7 

Face Powder 



[0113] 



25 



30 



35 



40 



45 



1 . Photochromic titanium oxide coated mica 


15 


2. Sericite 


10 


3. Globular powder of organopolysiloxane elastomer 


5 


4. Boron nitride 


20 


5. Iron oxide 


3 


6. Magnesium carbonate 


3 


7. Conventional photochromic titanium oxide 


1 


8. Talc 


Balance 


9. Globular aluminum powder 


4 


10. Squalane 


2 


11. Glyceryl trioctanoate 


3 


12. Sorbitan sesquioleate 


1 


13. Antiseptic 


Q.S. 


14. Fragrance 


Q.S. | 



Zrl . JJ ^ l t0 1 WSre miX6d and P ulverized - ingredients 10 to 14 mixed in advance were added 
thereto and both were m,xed and strrred. A face powder was obtained by filling the mixture into a container ^e face 

Sko^nl %Z2rt? EXamP ' e 7 : ender6d thS C ° l0r in r6Sp0nSe to Surroundi "9 W conditS.^S in 
a dark place and inhibiting whiteness properly in a light place. 



55 
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Preparation Example 8 
Eye Shadow 
5 [0115] 



10 



20 



1. Photochromic titanium oxide coated mica 


7 


2. Sericite 


7 


3. Mica 


15 


4. Boron nitride 


33 


5. Titanium oxide coated mica 


2 


6. Iron oxide 


1.5 


7. Talc 


Balance 


8. Squalane 


2 


9. Dimethylpolysiloxane 


2 


10. Silicone resin 


1.5 


1 1 . Sorbitan monooleate 


0.5 


12. Antiseptic 


Q.S. 


13. Fragrance 


Q.S. 



[0116] The ingredients 1 to 7 were mixed and pulverized. The ingredients 8 to 13 mixed in advance were added 
30 thereto and both were mixed and pulverized. An eye shadow was obtained by molding the mixture into a medium-sized 
plate. The eye shadow obtained by Preparation Example 8 rendered the color in response to surrounding light condi- 
tion, i.e., bright color tone with red in a dark place and inhibiting lightness of color tone properly in a light place. 

Preparation Example 9 

35 

Eye Shadow 
[0117] 

40 



1 . Photochromic titanium oxide coated mica 


7 


2. Sericite 


7 


3. Mica 


15 


4. Boron nitride 


33 


5. Titanium oxide coated mica 


2 


6. Iron oxide 


1.5 


7. Conventional photochromic titanium oxide 


3 


8. Talc 


Balance 


9. Squalane 


2 


10. Dimethylpolysiloxane 


2 


1 1 . Silicone resin 


1.5 
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(continued) 



12. Sorbitan monooleate 

13. Antiseptic 

14. Fragrance 



0.5 
Q.S. 
Q.S. 



[0118] The ingredients 1 to 8 were mixed and pulverized. The ingredients 9 to 14 mixed in advanro ***** 
thereto and both were mixed and pulverized. An eye shadow was obiJned by thTm^re fn^a m ^m^S 
plate. The eye shadow obtained by Preparation Example 9 rendered the color in response to2£££S?cS 
t,on. ,.e.. bnght co.or tone wrth red in a dark place and inhibiting lightness of color tone properly ^TJSSi? 

Preparation Example 10 

75 Lipstick 

[0119] 



20 





1. Photochromic titanium oxide coated mica 


10 




2. Camauba wax 


1 


25 


3. Candelilla wax 


2 


4. Ceresine 


10 




5. Glyceryl triisooctanoate 


9 




6. Glyceryl diisostearate 


13 


30 


7. Dimethylpolysiloxane (vis.: 90,000mPa • s at 25°C) 


5 




8. Dimethylpolysiloxane (vis.: 10mPa «s at 25°C) 


5 




9. Silicone resin 


8 


35 


10. Squalane 


Balance 




11. Hydroxypropyl-p-cyclodextrin 


1 




12. Cholesteryl macadamia nut fatty acid oil 


3.5 




13. Synthetic sodium magnesium silicate 


0.5 


40 


14. Hydrophobic silica 


0.5 




15. Purified water 


2 




16. Coloring material 


Q.S. 


45 


17. Antiseptic 


Q.S. 




18. Fragrance 


Q.S. 



50 



55 



[0120] The ingredients 13 and 1 4 were dispersed into the ingredient 1 2 heated up to 60°C. The ingredients 1 1 and 

o 1o'S2 iSS W r 3dde ? : heret ° " W3S ^ SUffident,y - ™ e mixture was ***** tZelngrS ente 2 
to 10 heated and dissolved separately w,th the foregoing ingredients and it was further stirred sufficiently TheinaredN 

ents 1 and 16 to 18 were added thereto and the mixture was stirred and dispersed. Then, a lipstick was obteSv 

Nhng the d,spers,on ,nto a container. The lipstick obtained by Preparation Example 10 rendered the cobr 2 f^SiS 

[0121] Though we have explained by using the photochromic titanium oxid coated mica whose object color is red 
djsh orange and whose interference color is blue, which is prepared by adding 0.3 to 2.0 vS oHron o£ as a phcS 
chrom,c properly activat.ng agent to titanium oxide coated mica whose ratio of titanium oxide layer ?E 
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calcinating at 850 to 950°C, the present invention is not restricted to the makeup cosmetic preparation which comprises 
only this photochromic titanium oxide coated mica. 

[0122] For example, in order to color a cosmetic preparation with purple, the photochromic titanium oxide coated 
mica which renders purple object color and yellow interference color having high photochromic property, is made by 
5 adding cobalt as a photochromic property activating agent to a titanium oxide coated mica whose ratio of titanium oxide 
layer is about 42%. Also, in order to color a cosmetic preparation with red. the photochromic titanium oxide coated mica 
which renders red object color and green interference color having high photochromic property is made by adding cop- 
per as a photochromic property activating agent to a titanium oxide coated mica whose ratio of titanium oxide layer is 
about 55%. 

w [01231 As like tfie examples mentioned hereinbefore, the observation color changeable type photochromic titanium 
oxide coated mica rendering the objective color tone can be obtained by using with selection of the photochromic prop- 
erty activating agent, which renders the color tone to be colored as the object color of titanium oxide coated mica and 
by adjusting layer thickness of titanium oxide layer in the titanium oxide coated mica properly, in order that the interfer- 
ence color may renders different color tone with the object color. Also, a makeup cosmetic preparation which exhibits 

15 high color-rendering property in response to surrounding light can be made by adding such titanium oxide coated mica. 
[0124] As mentioned hereinbefore, the most suitable change of color tone adopted to any light conditions such as 
indoor and outdoor can be actualized without spoiling natural and transparent finish according to the light-responding 
color-rendering makeup cosmetic preparation of the present invention, 

20 Claims 

1. A light-responding high color-rendering makeup cosmetic preparation comprising a photochromic titanium oxide 
coated mica, 

wherein said photochromic titanium oxide coated mica is an observation color changeable type photochromic tita- 

25 nium oxide coated mica and 

wherein titanium oxide or titanium oxide compound, which has photochromic property to darken in response to 
intensity of irradiated ultraviolet ray, is coated on a surface of mica and metal or metal compound exists on a surface 
and/or inside of said photochromic titanium oxide coated mica and color of said metal or metal compound is 
observed as an object color and, 

30 wherein an observation color of said photochromic titanium oxide coated mica is changed by emphasizing an inter- 
ference color generated by darkening of titanium oxide layer, which is made of titanium oxide or titanium oxide com- 
pound in response to irradiation of ultraviolet ray and, 

wherein at least one of color tone in the cosmetic preparation is given by an observation color of said observation 
color changeable type photochromic titanium oxide coated mica. 

35 

2. A light-responding high color-rendering makeup cosmetic preparation according to claim 1 , wherein layer thickness 
of titanium oxide layer, which is compounded in the titanium oxide coated mica in said observation color changea- 
ble type photochromic titanium oxide coated mica, is adjusted in order that color tone of the interference color gen- 
erated by titanium oxide layer may shows different color with the object color. 

40 

3. A light-responding high color-rendering makeup cosmetic preparation according to any one of claims 1 to 2, 
wherein layer thickness of titanium oxide layer, which is compounded in the titanium oxide coated mica in said 
observation color changeable type photochromic titanium oxide coated mica, is adjusted in order that color tone of 
the interference color generated by titanium oxide layer may shows a complementary color or color gamut in the 

45 vicinity of the complementary color of the object color. 

4. A light-responding high color-rendering makeup cosmetic preparation according to any one of claims 1 to 3, 
wherein said observation color changeable type photochromic titanium oxide coated mica is a photochromic tita- 
nium oxide coated mica that reflectance of the light around long wavelength range of visible rays decreases in a 

so light place and increases in a dark place. 

5. A light-responding high color-rendering makeup cosmetic preparation according to any one of claims 3 to 4, 
wherein said observation color changeable type photochromic titanium oxide coated mica comprises iron oxide or 
a compound which is mainly composed of iron oxide. 

55 

6. A light-responding high color-rendering makeup cosmetic preparation according to any one of claims 3 to 5, 
wherein a percentage of titanium oxide compounded in the titanium oxide coated mica in said observation color 
changeable type photochromic titanium oxide coated mica is 47 to 57%. 
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A light-responding high color-rendering makeup cosmetic preparation according to any one of claims 3 to 6 
wherem sad observaton color changeable type photochrome titanium oxide coeLf mica is iSrS^ » to 

A light-responding high color-rendering makeup cosmetic preparation according to any one of claims 1 to 7 
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